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[ 0 0 0 23 
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# Jfc 4/) S tl , :tm±it?Jl?feC75v 5Ay!7- : /^^||(5)Ay!7- : /\^J 
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t J; ? i: 5 ^ . KJfeiJ), 7^-»-^®Rtt«*CJt^T*fllU. 51 S 16 # S < 2 
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J* t * a C , /J\fi©fl.ftita]Iff/R*Vrtm:7C«-37? ! Tl)?. 
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bnw^, HSQaiSfiftc^OT/hic y^aiitfflnn. h 1 y ^ sr h 1 'J 
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[ 0 0 0 5 3 

# >J\ 7 < a z * tr ? t, m m a) tj n m s £ u © * « - e * n ft u u . jLJiitantBstmac 

3?ii7J , 7Xl«#li?ft7inS*^7XlI#fttb2i]|*);(i)ai(()iSt; 

7 J) o . 
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in am k y * i ft t to ± u t u z # s tf <o mm <o * - c * z n h i* 8?;* 7 ti 7 u s d 
e <5 -? *) -j . 

[ 0 0 0 7 ] 

*fe»lFXitt2?tt7 k y7l/7^lliat»atlStt®*II«t* ! 57«!ltS»#iJ« 
St U . t ;B i t 7 7 § K ft m tt >i * JS * 3 c V C J: 'J K U ^ AD I ft t & « T Z C * iB « 
?ft7UZJf, ftcrF*ltt1 * l^flj CStl ?)Iltip^fl- C «fc Z BUittlS*ttl 7 II « I) t 
<D 7 if) o . 
[ 0 0 0 8 ] 

££*f §T£i* 3 7tt, * t*JK * I 7 ^7 * > K 3R t MK£tt 7 tt 3 V ttC , & & * H ft 

viDntJifr*»a&cffiD'iR*riife*7xiftiatsii7? i J?i/7Ji&fi:ai 10 

*tKJfctZc*#im7li7iiZ#, ISO. 1 u m W T <9 ;JUI 9 h' ^ Ao I 7 Jts t c 
if) £ -> 7 <Z> h" 'J h AD I ft tt * K K t i x S £ 9 7 if) 'J . £ £ ft M ft * BU ft a> n ± * 9 £ V) c 

[ 0 0 0 9 ] 

M ic *f IT £ I* 4 7 . Jf 5 0 u m + 1 Oum, 1135-60^/m 2 . 1II25& 
m 3 / cin ! /SectT9J7Xlfttfflll, « £ « t § ffl 1§ ffl s)c *!5 1 $ 51 7 t± 

I * P 'J il.J0lf?J - JURJ* % fj -> 7 U 1 » . u<5^?5tfi?lio7t, /Jvfi® fc- 20 
;HBSKt<T7»ftCtt*7Zltlt*3t»CW-C*»U7l)Z^ttllJt^. h" 'J A, AO I ft 

tt * * * t <9 7 if) -3 % . 

[0010] 
[ K I* X M 1 ] 

«lf 5-3 0 1 Hl^fefg 
[HtffFiltt 2 ] 

«lf 5-81 868B¥ft« 
[ » SfF X « 8 ] 
» 1 ¥ 7 - 2 4 3 1 5 3 * & ffi 

[ « IT X ft 4 ] 30 
» 1 2 0 0 1 - 1 9 6 4 9 2 * ft I 6 
[001 1 ] 

* 96 Bfl a ± IE O A C & 7 A 7 ft fe t 9 7 if. 'J . )1\ & 5L if) it AD I t fr ? A ft C - 1= 'J ;U JD 

m t 1 \Z if) -> 7 ft +1 S » ft t * U J* ff^ f. ■» » *J 7 il 7" 'J 7- 1/ 7 s Jk ZS Z <0 7' >) 7' 
l/7tfflil7f«ttl]«ItStS*t^ngft^tU(5 7'J)Z. 
[001 2 ] 

[SMTlS^t^^^K] 40 
B« * JS 1 C«Z7-D7-U7tt. * 7 X 0 □ X IC *j U 7 ffl ¥ AD I V H tK AD I <9 ? f <D '> 5 < 
^t-^Q55JItffitu>;CJ; l jaaSt2'-4om 3 / cm 2 / secHfetflc, 
ffl 81 fl? * © » 1 1 0 0HlSPlC5lfU724 0 SlSP^T<Z)»«^«ttt§*U 1 MoC<9 

at«*«*j©¥wnta»ro. 2 ~ 3 . o u m 7 if) i m « ^ ft ffl js§ & % t a a u . u © ffl 
iitttiiJwntBX7- : /ttiH75!;icn*ff nn<j)7Jiz. 

[001 3 ] 

* M >K JM 2 <5 56 Bfl u , a * jM 1 c » I) 7 . » ^ 5t « ^ U 7 , a T K tt flf IS Jf P tt 7 if, 
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*fc»**8<!>*Z«I*tt. »**1XI*2CiE*«57"y7l/7©Wf5ftSV4B8V 50 
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[0015] 

t , * % m q % m <d m « t ft m 1 1 . 
[001 e ] 

Qp^^-^^tt^^Q^Jlt^tC^ICfc'J, ^0111^2-40^ / c m 2 / s 
eoVUfefcOttElimiZ. :<i)l»Itt, JI8 R 3 4 2 0 ^t^f 77 ; /-iH 

[0017] 10 

1 5om 5 /chVse&f)te)^llia#SJLl]. tftffllUtt - fll 2, I* £ 7 U 
rti<57o^>h22*#^H-> (E2Z5) t, 2 . H&mS (1 in&L3 
) S © » * , lt*©ntiifr*»*80X4?VSIJ:7CaKUfe, J? * 0 . 08 
6mm, Jf 1 9 2^/m 2 <523 1 9 7° (I PC-EG-1 40) 5)J779DXt 

[001 8 ] 

j±3 o ON/cm) ?7-i/XD-Ji,C7««ftc;toffiU7r->tffiTcj±iB&*z::*c 20 
J: 'J fi ? u * # 7 I . *fcl»^ittflJ£t*#7X9nxcttU7SJ±»2lultSS0 
J±7J (I7ott20 ON/cm 2 ) 7 * ft t I C V C <fc 'J * - 7 t S <* ? C * C <fe 'J ft ? C 

[001 9 ] 

U U 7 , lt)<5Sfrtt 0. 1 mHl*TOfci5tffllUC^#Smi. S £f <9 

t^Jl'J, *fe»C(S85l/J\ft#*lDi}tl7llZl*fflt^«S • It 1 5 y c <J? l) 7 » 
[ 0 0 2 0 ] 
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[ 0 0 2 1 ] 

JHtflnt *£ 1IJ ffi * U 7 I* , ffilSMS*ffl7- '7 7' 1/ 7<?>K&C-«t5 ICffl I) v, Xl 1 « 1 <9 t <9 

tsiu:K»?f j», fl/twrtf + s/WB, ffS77>ii7jAii, ^ « y 
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T;H«!¥#¥if Sll, Cft »J ©IWSSt -I$ffi?ffl I) . JiZUttillUtlffltZC 40 

V ■» 7 * z . 

[ 0 0 2 2 ] 

fflflUb IS 8! * L7I*t?iitlU?»fiCB:, ffil * 1* C X 7 i 7 - *AH*t5' 
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/«7 v9II**V«II, 5 U v / - h 7 * 7 v 5 1 x * * V m SS > A V 7 7 7 U - h § 

x at t 7 w ib , t v y \- 4 y s x * * 7 w s . ffi»3x**v«ii. niiniit 
7 ftt 9B , # -ff «g X # * 7 ft £ * t * ir 2 2 V flf f 5= . cn^iai + viist-iia? 

[ 0 0 2 3 ] 

* *. m « e w m y u t # t m v 7 > m x x x ;u m m t ffl d z » ^ c i* . 50 
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±©7 7*-KSt#tZ^bfttt?ftfttt<J;<, £ # ft IC tt 1 , 3 - R tt 1 , 4-~7 ; /7 
£ _ (. ^ y v y , ! _ 3 , 5-h l JV7^-h'\>1?>, 1, S-. 1, 4 - , 1, 6- 
, 1, 8-, 2 , 6 - £ tt 2 , 1-7->7^-h^7n>, 1. 3, 6 - K 'J 7 7 2 - 
h / 7 ? U > , 4, 4-7 : ;7l-h['7i:]k (4 - 7^ 7 I - F 7 i : I) ^ 

* > , 2, Z-CX (4- ! ;7?-h7i:*)?DA>, 2 , 2 - C 7 ( 3 , B->/7 
Df-4--77^-h7i:Jt) f^I-fA, C7 (4- ; ;7^-F7i:i) 7 ^ * 
> , h 'J 7 (4-->7?-F7iZJn *Z7 7U4!)'»f^ftI. 

[0024] 

« ^ m tt *& « tt St SS © fflS IC J; 'J £ 5 IC £ b T 7JD X ^ ft Z 6 © ? ft 'J . fl£ * # S - ft 
C © X * + 7 © « #J * b 7 ft ffl °r £g 2 t © -? ft ft k *l ic SU Pi 
x 7 x y-JiF5^7i y - ;b & a <t # J - a$ * « & ® tt #J 2 y t * it z c * * ? 9= z 

. Cft^©«tt£'Jtt, SUltt -«JK±tttffi* Z C Z . C©« 

tt fj tt , ± le x # * =y m si ic *s tt s « it ± a) % m it -? o . o 5 ~ 0 . zsi^ei? 

[ 0 0 2 5 ] 

Jft«£*tt*07tt. Wftftlgiet*t-^t©-?ftfttt 1 !tfCS l JPl2<ffiffltlC?V#"^ 
3= Z # , B X tt 7 'J 7J , * 9 , * ^ 5 . 2K« tt 7 h \ ~ 7 ^ , 7ki£ tt 7 7 2 7 9 A 

, a * 'j > , 7 if *tu iii»?ffln, be 1 1 1* - « w ± t »s?n. 

[ 0 0 2 6 ] 

C9M!lfi«)l^ltt, II SKtt^OfflliJff^l 00Jtli!C*}L7Z40Hi»JHT 
V t Z t <9 ft 'J , C ft IC J: 'J , 7- 'J 7" 1/ 7 IC T F Sc 7 ft I ft S © » & °t IC 77 X U ^ 3? 

^Kt^^r^i^fiit^c^tffsyt^^tticastticBiuB^'^tw^tzc-i:^ 
-? 9= z . WBftftv&flftttfQftflHbttWBtttu. * tt m . « tt ffl )i ai t jd 

^ZliftlCttCft^tftfrttTiltQT^ftZ. !tflCC<9ffft»t2 0 OKlWJ-XTVtZC 
^DfftHH. *fcC<5fflJfc» + 0ttlJ##1OOKiffC*lOT, fc*Ut*#S>EGl 
t 8 OJti»JHlVnCY*tttt < - C <Z> J§ ft 7- 'J 7- U 7 IC T F ST 7" ft Z ft S tt IC # 

ft *l if tt * , SiJttttS*U7© + #2BJttttt#tZc*tf-?9=Z. 

[ 0 0 2 7 ] 

* . HafcfcttoTWiHMItt, 0. 2 ~ 3 . Oum^eiMUpCl-HO^Ji'J 
, TttlfitS. 0 u m W T * * 3 C * -? 7- U 7- V 7 IC 7 tt "» ft I ft I tt IC t Z K U ^ 

jl ft it m i b# ic ti it z in i m h- y ;k?> » n t se c hp su t z * ic t © «■ a t s ic w sy u , 

iTffilgtO. 2 u m vk ± * t Z c * f m « ^b 4» Eg Ha Jft % + © » % * Jl © )I * t 
«P SJ U , 7- 'J 7- 1/ 7 J£ IC 5V it I ffl J* « 9 + ^ ft a » tt # fit # ? 9= 7 , » 7 U * <0 $2 M 
^ M. o) % £ # SE IC UP V\ 7 ft J . 
[ 0 0 2 8 ] 

tfelSS«fiH7tt, ^ <D - 33 x « £ as V u 7 , *f IC i: © ffl ^ P »r H & if F tt Y S 

o*:5' l J*tfflt)?c>£#»*L<, cofeW^ttvyitfflu^crv^fiiuii. C<9 

J; ? IC If^^iStt ^ U 7 7 'J * t ffl I) I ^ , 7 IC7FJ3c 7 ft 3 ft Itt © iff*? t 

, 7XKib7 ^ § Z 9 2K«<b Y 7 2 7 7 L^Q <£ P S 4 « 2K « © ^ t ffl I) 1 *I ft 

t , aii<i)ft^*fttff3)Jt^cv»?H. !5 ic m^Ftt»- a uSFtt© t <o t ffl n 

Z C V IC «fc 'J - Mtt7 'J 77^© «t ? 5SBff7tt5 L) t <D t ffl I) Z iiftd; 'J 6 > 7- 'J 7' 

u 7 ^ f * ic 3v it J m. n tt © a tt tt t !E ic n ± 7> 9= , t k ^ jl ft it tjo i ^ c 3r it z tjd 

I ffl h" l J;K9*ft^W»o)fSSt5lCffSytZCV7J»-?9 : Zt0-?ftZ. :<5J;75)f))» 

titU75 o~i 0 oKi%^u?cnc^#»nii. 

[ 0 0 2 9 ] 

±iE<5«fc-?«iias)?<9tt«^ttwi«ij«i»tis»tzc*)feoTtt. - » ft s «ft « ib tt m m 
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[ 0 0 3 0 ] 

. Z © V 9= ©inft&fttt . ttttfbttWlfififf»0fiJ*#C J; V «S»5fc?*L Z * Z 

# , i^ff 1 5 0-1 7 0t?4~7#HJtimtZfc<3>-?ifcZ. 
[ 0 0 3 1 ] 

CU?, S**C«UTtt1HbttlltBllSK»ta3lrtt?Sa>£UTtt. 4HD <9 )1 1 9 75 £ 

tas?n#, fi"jJti*«i<5*«S5B»Jctt«^tt«ffiiiafl?»t*ffi-5BiPtttTWiii7 

Z 7 t SB » U , U5)ii7:xtt«cSi?ttU?ctZ^#?H. 
^8»»Jn7tt, ffJ/LKHH>, ^>-tr>¥<?>^iStt^3K*. 7-^>s 

[ 0 0 3 2 ] 

*fc7-'J7-U7Ciftit2«jl6a**tt. £tt®S**7-'J7-|/7<i>ffifflltS¥Ci&UT« 

fifi^ttiKJii)*, « a. is 4 5 ~ 6 Bxip(inz:v#?n. 

[ 0 0 3 3 ] 

^? l J?l/7C7«ifit»fttKJifeo7t, -Mte5? l J?b7CJ;UIt© 

u t . © in x b ffi ii c ffl & ¥ £ s s t a 1 u , in ft in s m c £ 'J 7- y 7- u 7 t ® 

ffl A l£ in ft S S 1 90-21 0 °C , in E * 3 . 5-4. 0 Pa, AD ft in J± ■* IB 

1 20-1 5 otin?7^?n. 

[ 0 0 3 4 ] 

# * ti fe a I « 1* - c u ^ in 1 c j; 'J x a> - * - ¥ s> ji t u x ^ - * - h 

o 9= t ft U £ 'J -9- 7 V 7 5 t -r 7" 5S 5 V -? 0 8& ff* Jff 1 ft ? U V C J: 'J 7' 'J 7 K E tt 41 1 F* 
[ 0 0 3 5 ] 

±iE©«fc?saifi-ftt, J7X5DXC«b7lf JlK'lIjlllltfttC^Ci'Ji 
as»'2-4cm 3 / cm 2 / se&^S-)feSStllife?'J?l'7C7»l*9li 
l#l«U3UiK, Mltl7S^ll(!)»^(!)Seil»fi)i7ft7 1 fll^ 

ffcjyitiafi^w-^ffBiitii. z <o % if) . aflac*JU77^-at-;n»a©*4fi 
c h" 'J ;nn 1 1 its t » G , o . 1 u m * T © /Jv & © h" 'J ib in 1 1 ? j§ £ -? t . F 'JA» 

« ) »»SJ74l, H^»S*MlC3VitZ^S^^MlCX9 : l)S5tt^4blC< < 2 t 7 F 'J 
[ 0 0 3 6 ] 

JLftitini^oJLaeTlRttJIcWJlRrtLSsi)*. 149^^ f lmI/ in i c t 
M JUli* 0 . 0 5mm ( 5 0 u m ) c ©EH S> Jlfl C fir l) 7 . ±IE 

[ 0 0 3 7 ] 

* . JLftitinitsstaJttcjyDTaSfin^HJias^^^^ufe'iKHsfiP^tifjfl 
Kcft*rtL*.'j tzj^azvampturti-?. jl © « e © ffl <t t w su r 1 z y tp ? r z 

t <5 ? *) 'J , t?<Dfci/>7A>-*-JHH0JEll#0J*,BM 0 0-1 BOlimiJllCSZS 
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V*-^*R#B<«-5TX^-*-^<5SIBJEII*ffi<«-5Tt, CAF (Condu 
otive Anoiic F i loifiients) l9Y^7l'-V3><i)f!4tWSJt 

[ 0 0 3 8 ] 

lfl0lIlt2Gm s /o^/secAint(!)B:, Stt^Mftis^ilJs 

IC ;J\ 7 < « 3 * S *} + <Z> £ PI t *^ fiS U T ffl BS S » IC ft it I § ,1 *£ 1S T U . ft S « K 

mscsxi/^ais-f ? m<Dixwt^$Lw%'±t j & "ttiwhj n v>~d>h<) , t ^ c q a 

ftS#'4cm 3 /cm z /secta^^^^ctt> ± 15 J; "? ^ K U ;u W » • F'JJUS 

[ 0 0 3 9 ] 10 
££7- 'J 7°U 7' + <9*(HK^*tWffiiasKttlC35rit I »« Jfc * tf <9 S # • # «J A! JStf # 1 0 0 % 

7 1) s the 53 u 7 t mmkft.mm&iXto <o gie t m& u tsis © ^ ^ b# c j x u ^a? 
^ k ¥ © i& * M t «y t z c ^ 7 ? 2 t <9 7* & 'j , L#t¥W8tat3. oumiT 

* 1 1 c v 7* 7- u 7- u 7 ic 7 tt * ft z a f fi ic *t t i p 'j ^ 5L * ^ ad i c jy it ? an i ffl 
h" u ^ © » ft t s ic hp *u 1 1 v » ic ^ © t/r « t w. ic » su l > m -> ¥ w a 45 1 o . 2 u m w 

±^tIC^?ffl«^ft«JII6fflEK» + <5)R«3t«tt<9«*t«i»JU. 7 'J 7 V 7 1% ¥t*S IC 
£ 5 Hi $ 9 yJ\ 7 l) S IC « U 7 * IC # ft ffi EH $ 5* t fS W 7 t± > ni/*<5«»TA?) 
[ 0 0 4 0 ] 

[ n m m ] 

[ 0 0 41] 

c n to m 1 ~ 6 , jt « *j 1 ~ 7 ) 

siic^tfflsKtsti^nmbttffliiisaanpiooHifiPth^x^voHiaic^iij- 

*H?-tt7«ill7z7t8B>lUfe. 
[ 0 0 4 2] 30 

* . SfiHTtt, ± ie (5 2 31 i tt^QV? z 9 nzvnb -z uT&m-tmt Y#C 

3ir«fi^UK5Qatli6tc>:iCJ; , JjSSSt*1cmtJ;"?C5BfiUfe, J? * 0 . 1mm 
J».T0fcG>tfllL)£.. 
[ 0 0 4 3 ] 

U 7 f - 7 t ffl ¥ IC ESS ? I C * IC J: 'J ft II . MKiDIttfiTSQ&ftGff^ZSCIXICtt 
UTSJIttahat 2 0 0N/cm z ^ETJT-otWt^C^'Jftofe. 
[ 0 0 4 4 ] 

H7, «-?Slfefll£&f.fc«flllCT* : . ± IE * IC ± IE m m 7 Z 7 t S S * tt . 1 6 0 °C 7 

4 * II AD $ m t 1 C Y IC 'J ¥ « it 7 it 7 , *J 1 S * ■ » 4 5 % (?) 7- 'J 7- 1/ 7 t RJ« U 40 

*. . 

[ 0 0 4 5 ] 

)R C , ± IE 7- 'J 7 U 7 t 4 ft 1 U 1 Y IC t <D HO HI IC If 1 2 U m © ffl £ t 1 ft % 2 0 0 
t . 3. 5MP0.71 2 0^r B 1AD^ADJ±5)cPb> If 0 . 4 ttl M 9 S IfflJiS 1 1 1 #fe 

[ 0 0 4 6 ] 

C C 7 , *HJ6«lfi&fitR«llcJjrit3*ffi7zZ + <?)lMffiE!?*R. 1 0 0«i9©B*^ 
* l J7ill/>I-7JI. (B*GE?77T>7«3^tt«, £ « r y y ;i, 6 4 0 - 1 1 
1 J ) V 3 . 5M*»©CZ7xy-^AVtJlDtt»ttU7iB6Ufc*. 4. 5 Jt « W O 
7 s /*;H61i6SJ ( B * ft 1 5S ^ tt H . 'X > V" 4 )V ) tiE^lT, 1*^ * 'J 50 
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^ £ SK » V , 1 5 0fiiS<i)t*ftCZ7iy-^ASl« + j/«ll ( B *tt * 5S £ tl 
» . TEPPN501HJ ) . 5 5«i»i97iy-*;j7y9SlJSt5'»l ( 

m f a * ^ £ a it . as tepni 1 8 2 j ) * , « ft m -? & 1 1 k ■ bp <*> v 7 $ / 7 

x Z ^ X 9 > (-7tA>lj;t ; ;b-7>t3^ttg, A £ flHi/J ) V , tt it ffi £ 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the prepreg used for manufacture of printed wired boards, such 
as a multilayer printed wiring board, and the laminate sheet manufactured using this 
prepreg. 
[0002] 

[Description of the Prior Art] 

In recent years, small slimming down of the semiconductor package mounted is 
progressing rapidly by space-saving-izing of a personal computer, a cellular phone, the 
spread of PDA (portable form information communication terminal), etc. Improvement in 
a weight saving or processability is achieved by a weight saving being called for and 
changing the substrate material for forming the printed wired board etc. which are used 
for the above-mentioned apparatus simultaneously with it to the package of a laminate 
sheet from the ceramic package which was in use until now. 
[0003] 

When forming a printed wired board etc. with a laminate sheet, it can hit advancing a 
miniaturization, and also can form the multilayer printed wiring board which has the 
layer system accumulated on the height direction, and it not only can extend a circuit to a 
plane direction, but can accumulate it in layers. At this time, the through hole opened in 
the laminate sheet of a monolayer for connection of the circuit of a rear surface also came 
to play the role which takes connection between layers with a multilayer printed wiring 
board. Therefore, the number of through holes increases rapidly compared with the 
former, and hole density is becoming high. Then, when performing perforation 
processing for through hole formation to a laminate sheet by drilling etc., the perforation 
processing of a byway is needed increasingly. 
[0004] 

However, when byway drilling was used to the existing charge of a laminated sheet 
material, drill breakage and a drill life became a problem, a hole — the distance between 
walls of a through hole approaches because a number increases, it becomes easy to 
produce migrations, such as CAF (Conductive Anodic Filaments), and in order to secure 
high reliability for this reason, pore shape, such as wall granularity, needs to be 
improved. 
[0005] 

Namely, when the aperture formed when forming prepreg using substrates, such as glass 
fabrics, is large, can conclude that the distributed degree of the glass fiber in a laminate 
sheet is uniform, but. According to the difference in the intensity of the portion by which 
glass fiber is arranged in the field which the heterogeneity of the distributed degree of 
glass fiber will actualize if an aperture becomes small, and performs perforation 
processing, and the portion in which glass fiber does not exist. The problem of the stress 
which takes for a drill bit at the time of drilling, or the pore shape after processing occurs. 



[0006] 

On the other hand, in order to improve the drilling nature which is in charge of through 
hole formation from the former, various proposals are made, For example, in the patent 
documents 1, although drilling nature is improved from the field of a resinous principle 
by specifying the loadings of a naphthalene ring content epoxy resin as an epoxy resin 
composition for forming prepreg and a laminate sheet, the problem by the unevenness of 
the textiles of a substrate is not solved. 
[0007] 

Although improving drilling nature by constituting the surface layer of the substrate 
which forms prepreg and a laminate sheet from a glass fiber substrate, and constituting a 
central layer from an aramid fiber is indicated by the patent documents 2, The problem by 
the unevenness of the textiles of a substrate is not solved like the patent documents 1. 
[0008] 

Although opening confounding of the filament bunch which constitutes thread is carried 
out and manufacturing prepreg and a laminate sheet using the glass woven fabric base to 
which the placing number and basis weight of the woof and warp were limited is 
indicated in the patent documents 3, The drilling nature which hits performing drilling of 
0.1 micrometer or less in diameter a byway is still insufficient, It is not taken into 
consideration at all about the impregnating ability which hits that the resin varnish which 
blended the inorganic filler for heat resistance or rigid Hitoshi Kougami is impregnated, 
and the laminate sheet with which heat resistance has a through hole of a byway highly 
cannot be obtained. 
[0009] 

In the patent documents 4, thickness 50micrometer**10micro meter, the weight 35 - 60 
g/m2, Although impregnate with the resin composition containing an inorganic filler 
using the glass cloth below 25 cm of permeability 3 / cm2/sec, and prepreg is produced, 
and this produces a printed wired board and hole formation is performed to this by laser 
beam machining, drilling, etc., Even if it was such a substrate, when hole formation of a 
byway was performed, glass fiber could not say that it was distributing uniformly 
enough, but drilling nature was insufficient. 
[0010] 

[Patent documents 1] 
JP,5-301941,A 
[Patent documents 2] 
JP,5-318638,A 
[Patent documents 3] 
JP,7-243153,A 
[Patent documents 4] 
JP,2001-196492,A 
[0011] 

[Problem(s) to be Solved by the Invention] 

When succeeding in this invention in view of the above-mentioned point and performing 
byway perforation processing, The laminate sheet which reduces breakage and wear of a 
drill in the case of drilling, and reduces wall granularity, and can control poor generating 
of CAF etc. can be formed, It aims at providing the prepreg which has the impregnating 
ability which was excellent in impregnating a substrate in the resin varnish which 



blended the inorganic filler and by which poor molding was controlled, and the laminate 

sheet formed using this prepreg. 

[0012] 

[Means for Solving the Problem] 

Prepreg concerning claim 1 to a substrate which set permeability to 2-4-cm3/cm2/sec by 
processing at least one of flat processing and the opening processings to glass fabrics. An 
inorganic filler of 240 or less mass parts is contained to total amount 100 mass part of a 
resinous principle, and a thermosetting resin composition which is 0.2-3.0 micrometers is 
impregnated with mean particle diameter of this inorganic filler, and it changes 
considering this thermosetting resin composition as B stage states. 
[0013] 

In claim 1, particle shape is using-silica which is approximate sphere shape characterized 

by invention of claim 2 as an inorganic filler. 

[0014] 

A laminate sheet which claim 3 requires carries out laminate integration of necessary 
number of sheets and a metallic foil of the prepreg according to claim 1 or 2. 
[0015] 

[Embodiment of the Invention] 

Hereafter, an embodiment of the invention is described. 
[0016] 

In this invention, what set the permeability to 2-4-cm3/cm2/sec is used by performing 
processing of one of flat processing and the opening processings or both sides to glass 
fabrics as a substrate for prepreg formation. This permeability is measured using a fragile 
type tester based on JIS R3420. 
[0017] 

It is preferred to use the thing of 10-15 cm of permeability 3 / cm2/sec obtained by 
carrying out the product made from ** of the strand which consists of two or more 
filaments although a proper thing is used as glass fabrics before flat processing and 
opening processing are performed. The yarn (E225) which consists of 22 filaments with a 
diameter of 7 micrometers, for example specifically, The glass fabrics of 2319 types 
(IPC-EG-140) of 0.086 mm in thickness and basis weight 92 g/m2 which carried out the 
product made from ** so that the placing number of the warp of per a 2.54-cm angle (1- 
inch angle) and the woof might be set to 60x49 can be used. 
[0018] 

Flat processing to such glass fabrics can be performed by pressurizing glass fabrics 
continuously with a press roll by a proper pressure (for example, linear pressure 300 
N/cm), and compressing yarn flatly. Opening processing can be performed by unfolding 
yarn by injecting a high voltage water spraying stream by a proper pressure (for example, 
200 N/cm2) to glass fabrics. After performing flat processing especially to glass fabrics, 
it is preferred to use what performed opening processing. 
[0019] 

Here, as for the thickness of a substrate, it is preferred to use a thing of 0.1 mm or less. 
Namely, if it is made for the path of the textiles (yarn) which make thickness of a 
substrate thin and constitute this substrate to become small, The surface smoothness of a 
substrate becomes is easy to be acquired, and it is suitable for the circuit formation of a 
fine pattern, and high density assembly, and can use conveniently in the portable 



electronic device etc. with which small and light-ization is especially called for. Although 
the minimum in particular of the thickness of this substrate is not restricted, when 
handling nature is taken into consideration, it is preferred to be referred to as 0.04 mm or 
more. 
[0020] 

What contains thermosetting resin and an inorganic filler, and also contains a hardening 
agent, a hardening accelerator, a cross linking agent, and other additive agents as a 
thermosetting resin composition impregnated with the above-mentioned substrate if 
needed is used. 
[0021] 

Although the proper thing generally used to manufacture of the prepreg for patchboard 
formation can be used as thermosetting resin, For example, an epoxy resin, 
polyfunctional cyanate ester resin, polyfunctional maleimide cyanate ester resin, 
polyfunctional maleimide resin, unsaturation polyphenylene ether resin, etc. can be 
mentioned, and these resin can be used by a kind independent, or two or more sorts can 
be used together. 
[0022] 

In using an epoxy resin as thermosetting resin, For example, a bisphenol A type epoxy 
resin, bisphenol F type epoxy resin, A bisphenol smooth S form epoxy resin, phenol 
novolak type epoxy resin, Cresol novolak type epoxy resin, an isocyanurate type epoxy 
resin, a hydantoin type epoxy resin, cycloaliphatic epoxy resin, a biphenyl type epoxy 
resin, a polyfunctional epoxy resin, etc. can be mentioned, and these epoxy resins are 
used by a kind independent, or two or more sorts can be used together. 
[0023] 

In using polyfunctional cyanate ester resin as thermosetting resin, To intramolecular, 
what is necessary is just a compound which has two or more cyanate groups, and 
specifically 1,3- or 1,4-JISHIANETO benzene, 1,3,5-Tricia Nate Ben Senn, 1,3 -,1,4 -,1,6 
-,1,8 -,2,6-, or 2,7-JISHIANETO naphthalene, 1,3,6-Tricia NETO naphthalene, 4,4- 
JISHIANETOBI phenyl, Bis(4-JISHIANETO phenyl)methane, 2,2-bis(4- 
cyanatephenyl)propane, A 2,2-bis(3,5-dibromo-4-cyanatephenyl)thioether, a bis(4- 
cyanatephenyl)sulfone, tris (4-cyanatephenyl) phosphite, etc. are mentioned. 
[0024] 

A hardening agent is added if needed by the kind of thermosetting resin, and can use the 
proper thing generally used from the former. For example, when using an epoxy resin as 
thermosetting resin, if usable as a hardening agent of this epoxy resin, there will be no 
restriction in particular, but. For example, phenol system hardening agents, such as amine 
system hardening agents, such as primary amine and the 2nd amine, bisphenol A, and the 
bisphenol F, an acid anhydride system hardening agent, etc. can be mentioned. These 
hardening agents can be used by a kind independent, or can use two or more sorts 
together. As for this hardening agent, it is preferred to blend in 0.05-0.2 Eq by the 
equivalent ratio on the stoichiometry over the above-mentioned epoxy resin. 
[0025] 

As an inorganic filler, if it has electrical insulation, it can be especially used without 
restriction, but silica, talc, calcination talc, aluminium hydroxide, magnesium hydroxide, 
kaolin, alumina, etc. are mentioned, for example, and it uses by an one- sort independent, 
or two or more sorts can be used together. 



[0026] 

The loadings of this inorganic filler are made into 240 or less mass parts to resinous 
principle 100 mass part in a constituent, control that poor moldings, such as a skip and a 
void, occur by this at the time of manufacture of the laminate sheet formed in prepreg, 
and they can give high heat resistance to a laminate sheet. Here, a resinous principle 
refers to the thermosetting resin in a constituent, and in adding a hardening agent and a 
hardening accelerator, it doubles these. It is preferred to make especially these loadings 
into 200 or less mass parts. To resinous principle 100 mass part in this constituent, it is 
preferred to make the loadings of an inorganic filler into 80 or more mass parts, and the 
heat resistance excellent in the laminate sheet formed in prepreg in this case and 
sufficient rigidity as a high rigidity material can be given. 
[0027] 

The mean particle diameter of an inorganic filler is a thing it is made to serve as the range 
of 0.2-3.0 micrometers, Control further wear of the drill for processing at the time of the 
drill perforation processing to the laminate sheet obtained by prepreg because mean 
particle diameter shall be 3.0 micrometers or less, and the breakage is controlled further, 
And condensation of the inorganic filler in a thermosetting resin composition is 
controlled, sufficient mobility of the constituent at the time of prepreg shaping can be 
secured because mean particle diameter shall be 0.2 micrometers or more, and generating 
of poor moldings, such as a skip, is controlled further. 
[0028] 

As an inorganic filler, it is preferred to use all [ or ] and to use that silica from which 
especially that particle shape turned into a spherical shape mostly, and it is preferred to 
use fused silica for this reason. Thus, the dielectric constant of the laminate sheet which 
will be formed in prepreg if silica is used as an inorganic filler, Rather than the case 
where can decrease rather than the case where only metal hydroxide, such as aluminium 
hydroxide and magnesium hydroxide, is used, and chisels, such as talc and clay, are used, 
water absorption can be reduced and the performance degradation of a laminate sheet can 
be controlled. Rather than the case where what is not spherical shapes, such as granular 
type silica, when particle shape uses the thing of a spherical shape mostly is used. The 
mobility of the constituent at the time of prepreg shaping can be improved further, and 
the wear of the drill for processing and generating of breakage at the time of drill 
perforation processing can be controlled further. In order to acquire such an effect, it is 
preferred to make the content of the silica which became a spherical shape mostly particle 
shape become 50 - 100 mass % to the total amount of an inorganic filler. 
[0029] 

In preparing the thermosetting resin composition of the above presentations, The 
preparing method of a common thermosetting resin composition is applicable, for 
example, each of above-mentioned ingredients and if needed, specified quantity 
combination can be carried out, various kinds of additive agents can be uniformly mixed 
with DISUPA, a mill, etc., and, thereby, a thermosetting resin composition can be 
obtained. 
[0030] 

When manufacturing prepreg using above substrates and thermosetting resin 
compositions, the manufacturing method of general prepreg can be applied, for example, 
a substrate is impregnated with a thermosetting resin composition, subsequently stoving 



is carried out, and semi-hardening of the thermosetting resin composition is carried out so 
that it may be in B stage states. Although the heating conditions at this time are suitably 
set up with the presentation of a thermosetting resin composition, etc., they are heated, 
for example for 4 to 7 minutes at 150-170 **. 
[0031] 

Here, although a publicly known proper method is employable as a method of 
impregnating with a thermosetting resin composition to a substrate, for example, a proper 
organic solvent is made to distribute and dissolve a thermosetting resin composition, 
resin varnish is prepared, and a substrate can be impregnated with this resin varnish. In 
this case, as an organic solvent, aromatic hydrocarbon, such as toluene, xylene, and 
benzene, ketone, alcohols, etc. can be mentioned, for example, and it can use by a kind 
independent, or two or more sorts can be used together. 
[0032] 

Although what is necessary is just to set up the resin content in prepreg suitably 
according to the thickness of a substrate, the purpose of using prepreg, etc., it can be 
made into 45 to 65% of range, for example. 
[0033] 

Even if in charge of manufacturing a laminate sheet in prepreg, the manufacturing 
method of the laminate sheet by general prepreg is applicable. For example, to what piled 
up the prepreg of one sheet, or two or more prepregs, laminate metallic foils, such as 
copper foil, to the one side or both sides, make them harden the thermosetting resin 
composition in prepreg by heat pressure molding, and an insulating layer is formed in 
them, and a metallic foil and an insulating layer can be made to unify. Although the heat 
pressing conditions at the time of shaping of such a laminate sheet can be suitably set up 
with the presentation etc. of the thermosetting resin composition used for the thickness of 
a laminate sheet and the formation of prepreg to manufacture, For example, it can be for [ 
cooking temperature / of 190-210 ** /, welding-pressure / of 3.5-4.0 Pa /, and heat 
pressing time ] 120 to 150 minutes. 
[0034] 

The obtained laminate sheet can form a printed wired board by forming the holes for 
through holes etc. by drilling, giving through-hole plating, or performing circuit 
formation with a subtractive process etc. 
[0035] 

From the insulating layer of a laminate sheet being formed in the prepreg using the 
substrate with which permeability was set to 2-4-cm3/cm2/sec by performing flat 
processing and opening processing to glass fabrics in the above laminate sheets. The 
degree of the roughness and fineness of the textiles in an insulating layer is reduced, the 
intensity difference of the part with which the textiles in an insulating layer lapped, and 
the part where textiles do not exist becomes small, and equalization of the intensity in the 
inside of an insulating layer is attained. For this reason, when drilling is performed to a 
laminate sheet for through hole formation, Even when performing drilling of a byway of 
0.1 micrometer or less, become difficult to produce the imbalance of the stress applied 
when a drill passes a laminate sheet, and crease breakage (drill breakage) of a drill is 
controlled, And the intensity in a laminate sheet becomes difficult to produce too large a 
part, wear of a drill is controlled, and reinforcement of a drill can be attained. 
[0036] 



Here, although the minimum in particular of the aperture at the time of perforation 
processing is not restricted, the aperture which can be formed in drilling at present is to 
0.05 mm (50 micrometers), and breakage of the above drills and the depressor effect of 
wear of a drill are fully acquired in the aperture of this range. 
[0037] 

What the upright portion in a laminate sheet remains in the part which performs 
perforation processing, or an elasticity portion is removed too much is controlled, Even if 
roughening of the wall of a hole can be controlled, hole density, such as becoming a 
range whose distance between through holes is 100-150 micrometers for this reason, 
becomes high and the distance between walls of a through hole becomes near, Generating 
of migrations, such as CAF (Conductive Anodic Filaments), can be controlled. 
[0038] 

Having made permeability of the substrate more than 2-cm3/cm2/sec here, If the 
permeability of a substrate becomes small too much, the amount of openings in a 
substrate will decrease and the impregnating ability at the time of resin impregnation will 
fall, It is because there is a possibility that poor moldings, such as a skip and a remains 
void, may occur at the time of laminate sheet manufacture, and when this permeability 
exceeds 4-cm3/cm2/sec, effects, such as reduction of above drill breakage and drill wear 
and roughening control of an inner wall of hole, are not fully acquired. 
[0039] 

The content of the inorganic filler in the thermosetting resin composition in prepreg is 
240 or less mass parts to resinous principle 100 mass part, And the fluid fall by 
maintaining the high heat resistance of a laminate sheet with an inorganic filler, and the 
loadings becoming superfluous, since the particle diameter is 0.2-3.0 micrometers is 
controlled, It is what permeability can secure the impregnating ability of a thermosetting 
resin composition also to a substrate with small voidage used as 2-4-cm3/cm2/sec, and 
can control poor moldings, such as a skip and a void, at the time of manufacture of a 
laminate sheet, And control further wear of the drill for processing at the time of the drill 
perforation processing to the laminate sheet obtained by prepreg because mean particle 
diameter shall be 3.0 micrometers or less, and the breakage is controlled further, And 
control condensation of the inorganic filler in a thermosetting resin composition because 
mean particle diameter shall be 0.2 micrometers or more, and sufficient mobility of the 
constituent at the time of prepreg shaping secures, The resin impregnation nature in 
which permeability was further excellent to the substrate with small voidage used as 2-4- 
cm3/cm2/sec is demonstrated, and generating of poor moldings, such as a skip, is 
controlled further. 
[0040] 
[Example] 

Hereafter, this invention is explained in full detail according to an example. 
[0041] 

(Examples 1-6, comparative examples 1-7) 

Toluene 90 mass part was made to distribute and dissolve thermosetting resin 
composition 100 mass part which has the presentation shown in Table 1, and resin 
varnish was prepared. 
[0042] 



As a substrate, flat processing was performed to glass fabrics equivalent to above 2319, 
and the 0.1 mm or less-thick thing which adjusted permeability as shown in Table 1 was 
used by performing opening treatment succeedingly. 
[0043] 

Here, flat processing was performed by pressurizing glass fabrics continuously with a 
press roll by linear pressure 300 N/cm, and compressing yarn flatly, and opening 
processing was performed from injecting a high voltage water spraying stream by the 
pressure of 200 N/cm2 to the glass fabrics after flat processing. 
[0044] 

And about each example and a comparative example, the above-mentioned substrate was 
impregnated with the above-mentioned resin varnish, semi-hardening was carried out by 
carrying out stoving for 4 minutes at 160 **, and the prepreg whose resin content is 45% 
was formed. 
[0045] 

Next, the four above-mentioned prepregs were piled up, and 12-micro meter- thick copper 
foil was put on the both sides, heat pressure molding was carried out for 120 minutes by 
200 ** and 3.5MPa, and 0.4- mm- thick double-sided copper clad laminate was obtained. 
[0046] 

Here the resinous principle in the resin varnish in each example and a comparative 
example, the polymers polyphenylene ether (the Japan GE plastic incorporated company 
make.) of 100 mass parts After carrying out heat melting of a lot number "noryl 640-111" 
and the bisphenol A of 3.5 mass parts and mixing, the radical polymerization initiator 
(the Nippon Oil & Fats Co., Ltd. make, benzoyl peroxide) of 4.5 mass parts is blended, 
The denaturation phenol product prepared by making polymers polyphenylene ether and 
bisphenol A react, The bromination bisphenol A type epoxy resin (the Nippon Kayaku 
make, lot number "EPPN501H") of 150 mass parts, and phenol novolak type epoxy resin 
(the Asahi tiba incorporated company make, lot number "EPN1 182") of 55 mass parts, 
The diaminodiphenylmethane (Japan epoxy resin incorporated company make, name of 
article "ETAKYUA") of one mass part which is a hardening agent, and 2-ethyl-4- 
methylimidazole (made by Shikoku Chemicals Corp.) of one mass part which is a 
hardening accelerator are blended. 
[0047] 

The details of the spherical shape silica in front are as follows. 

- Spherical shape silica (mean particle diameter of 0.5 micrometer) : synthetic silica of 
almost a globular form [ shape / particle diameter ] (the product made from ADOMA, 
Inc. textile, a lot number "SO-C2") 

- Spherical shape silica (mean particle diameter of 1.0 micrometer) : synthetic silica of 
almost a globular form [ shape / particle diameter ] (the product made from ADOMA, 
Inc. textile, a lot number "SO-C3") 

- Spherical shape silica (mean particle diameter of 2.0 micrometers) : the synthetic silica 
of almost a globular form [ shape / particle diameter ], the product made from ADOMA, 
Inc. textile, a lot number "SO-C5" 

- Spherical shape silica (mean particle diameter of 5.0 micrometers) : synthetic silica of 
almost a globular form [ shape / particle diameter ] (made in Tatsumori, lot number "fuse 
REXX WX"), 

(Evaluation test) 



Each evaluation test of a mo Liability, a drill wear rate, and wall granularity was done 
about the double-sided copper clad laminate obtained by each above-mentioned example 
and comparative example. 
[0048] 

The moldability removed copper foil of the surface of the obtained double-sided copper 
clad laminate by etching, observed the existence of the surface skip and the void of a 
section, and judged what has "O", a skip, or a void in a thing without a skip or a void to 
be "x." 
[0049] 

Heat resistance cut the obtained double-sided copper clad laminate into the size of 50 mm 
x 50 mm, and evaluated the maximum temperature which a blister did not generate after a 
1-hour injection at the temperature of a 5 ** unit to 250 ** - 280 ** in oven as an oven 
heat-resistant temperature. 
[0050] 

The drill wear rate performed 2000 perforation processings using the drill bits of 0.1 mm 
in diameter Union Tool the super-steel to the obtained double-sided copper clad laminate. 
And a photograph of the edge of a blade of the drill bit before and behind processing was 
taken, the abrasion loss of the edge of a blade was observed, and the area percentage 
reduction of the edge of a blade was evaluated as a wear rate. 
[0051] 

After wall granularity performed DESUMIA processing with permanganic acid to the 
inner surface of the hole of the double-sided copper clad laminate which performed the 
above-mentioned drilling, it gave 20-micrometer-thick copper plating to the wall of the 
hole, and also observed the section of the hole under the microscope, and evaluated it by 
the maximum of the difference of unevenness of the wall. 
[0052] 

The above result is shown in Table 1. That from which the evaluation result of oven heat- 
resistant temperature is "-" shows what blistering has already generated about that in 
which the moldability heated the faulty laminate sheet at the time of 260 ** which is 
measurement start temperature. 

As a result of a moldability's performing drilling to a faulty laminate sheet, a crack etc. 
occur, and that the evaluation result of wall granularity is "-" shows that to which wall 
granularity has become large across a time base range. 

[0053] 
[Table 1] 



[0054] 

In Examples 1-6, it had a good moldability and high heat resistance, a drill wear rate did 
not generate breakage low, either, and also the wall granularity of the hole was also low 
so that clearly from the result of Table 1. 
[0055] 

[Effect of the Invention] 



The prepreg which starts claim 1 as mentioned above permeability to the glass fabrics set 
to 2-4-cm3/cm2/sec. The inorganic filler of 240 or less mass parts is contained to total 
amount 100 mass part of a resinous principle, And since the thermosetting resin 
composition which is 0.2-3.0 micrometers is impregnated with the mean particle diameter 
of this inorganic filler and it changes considering this thermosetting resin composition as 
B stage states, If a laminate sheet is manufactured in such prepreg, the intensity of a 
laminate sheet equalizes, even when performing byway drilling for through hole 
formation, it becomes impossible to apply excessive load to a drill, and drill breakage can 
be controlled, and reinforcement of a drill can be attained. 

The wall of the hole formed in perforation processing can be formed smoothly, Even if 
hole density becomes high and the distance between walls of a through hole becomes 
near, generating of migrations, such as CAF (Conductive Anodic Filaments), can be 
controlled. 

It can impregnate with the resin varnish which contains an inorganic filler, and high heat 
resistance and rigidity can be given to a laminate sheet, and it can also control that secure 
the good impregnating ability to the substrate of this resin varnish, and poor moldings, 
such as a skip and a void, occur in manufacture of a laminate sheet. 
[0056] 

In order that the invention of claim 2 may use the silica whose particle shape is 
approximate sphere shape as an inorganic filler, The dielectric constant of the laminate 
sheet formed in prepreg is reduced, and the water absorption of this laminate sheet can be 
reduced and performance degradation can be controlled, The mobility of the constituent 
at the time of prepreg shaping can be improved further, and also the wear of the drill for 
processing and generating of breakage at the time of drill perforation processing can be 
controlled further. 
[0057] 

In order that the laminate sheet which claim 3 requires may carry out laminate integration 
of the necessary number of sheets and metallic foil of the prepreg according to claim 1 or 
2, Intensity equalizes, even when performing byway drilling for through hole formation, 
it becomes impossible to apply excessive load to a drill, and drill breakage can be 
controlled, and reinforcement of a drill can be attained. 

The wall of the hole formed in perforation processing can be formed smoothly, and even 
if hole density becomes high and the distance between walls of a through hole becomes 
near, generating of migrations, such as CAF, can be controlled. 
It controls that poor moldings, such as a skip and a void, occur in manufacture of a 
laminate sheet, and high heat resistance can also be given to a laminate sheet. 



